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MEMORY BOARDS MPA and MPB 
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BITS 526 
CHIP ADDRESS 


BITS 7916 


MPM_01 ——®09 


The above is a representation of the memory board layout. MPA 
contains 36 RAM chips. These chips are grouped together in blocks 
of 9, thus each group can represent 9 bits. Each chip contains 
1,024 1 bit memories, so with 4 groups we have 4096 "9 bit" _ 
memories. MPB is similar except that only 32 chips ere used. 
These will give 4096 "8 bit" memories using the same addressing 

as MPA. Since both cards work together a memory length of 

17 bits, (16 + parity) is the result. At all times the address 
lines 16 thru 5 are applied to all sets of MPA and MPB cards in 
the memory. The pair to be used is determined by bits 1 thru 4. 
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IMMEDIATELY FOLLOWING THE DISABLE WILL DISABLE UNDERLINING OF PRINT 
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Seu SQeanqg Se SB CBKB ANAT H 


THE DOP PROVIDES THE INTERFACE BETWEEN THE OPERATOR CONSOLE AND A 
B700 PROCESSORs IT CONTROLS THE TRANSFER OF INFORMATION AND COm@ 
MANDS BETWEEN THE PROCESSOR AND THE VARIOUS CONSOLE FUNCTIONSS 
EsGae PRINTERS FORMS CONTROL» CARRIER CONTROL» KEYBOARD CONTROL» 
AND INDICATOR CONTROL 


THE DOP CONSISTS OF FOUR PRINTED CIRCUIT CARDS AND IS REQUIRED 
FOR 60 CHARACTER PER. SECOND CONSOLE BASED B700 PROCESSORSs IT 
WILL HANOLE BOTH 64 AND 94 CHARACTERS PRINT AND KEYBOARD CONFIG= 
URATIONSs 


THE DOP ACTS UPON CONTROL WORDS SENT BY THE PROCESSORe PERFORMS 
THE OPERATION SPECIFIED ANDO» UPON COMPLETION OF THE OPERATIONS 
GENERATES A STATUS WORD CONTAINING OPERATION STATUS AND/OR ERROR 
STATUS INFORMATIOQNe THE PORT SELECT UNIT CPSU) CONTROLS THE 


SYNCHRONIZATION OF THE DDP INTERFACE WITH THE PROCESSORs 


PRODUCT IDENTIFICATION 


MRE NOs . DESCRIPTION STYLE NOs USED ON 
2605 3850 60 CHAR/SEC CONSOLE = B346°3_ Bri1*3 


CONTROL | | — BPatet 
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PRODUCT DESCRIPTION 
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PERIPHERAL DEVICE CHARACTERISTICS 


THE PERIPIPHERAL DEVICE IS A PIN PRINT 60 CHARACTER PER SECOND: 
CONSOLE FUNCTIONALLY EQUIVALENT TO THE UNIT DESCRIBED IN PLYMOUTH 
SPECIFICATION 14968 57904 IT CONTAINS ITS OWN POWER SUPPLY AND 

19 LOGIC CARDSs .A-MICROPROCESSOR CHIP WITH ACCOMPANYING PROGRAM 
ACTS UPON CODES SENT BY THE DOP TO PERFORM PRINTERs CARRIER» AND 
FORMS FUNCTIONS: 


TWO BASIC TYPES OF CONSOLES EXISTs ONE TYPE (8934361) CONTAINS 
A PHOTOELECTRIC MEMORY LOADER WITHIN THE CONSOLE» WHEREAS THE 
OTHER (89343462) DOES NOTs THE TYPE CONTAINING THE PAPER TAPE 
MEMORY LOADER CUSED FOR BOOTSTRAP LOADING OF THE PROCESSOR MEM= 
ORY) IS USED WITH THE 8711°3 PROCESSORs THE OTHER TYPE IS USED 


WITH THE B721"1. PROCESSOR AS THE MEMORY LOADER IS CONTAINED wiTH= 


IN THE PROCESSOR, 


BOTH TYPES HAVE AN OFF@=LINE MAINTENANCE CAPABILITYs A FEATURE 


WHICH ALLOWS TESTING OF BASIC OPERATIONS BY DEPRESSING THE APPRO« 
PRIATE KEYBOARD KEYSs EACH CONSOLE ALSO CONTAINS A 32 X 8 FIRST#= 
IN@-FIRST*OUT (FIFO) BUFFER WHICH STORES PRINTER@CARRIER@FORMS | 
(PeC@F) CONTROL AND DATA BYTESs THE DOP CONTAINS A 64 X 8 FIFO 
BUFFER WHICH STORES KEYBOARD DATAs 


SYSTEM PRINTER 


THE PRINTING ELEMENT ON THE SYSTEM PRINTER IS A MOVEABLE 7=PIN 
PRINTHEADs FORMATION OF CHARACTERS IS RESTRICTED TO A 7 X 7 DOT 
MATRIXs PRINTING IS DONE WHILE THE CARRIAGE MOVES THE PRINTHEADs 
BY FIRING THE APPROPRIATE PIN OR PINSs AS THE PRINTHEAD PASSES 
EACH DOT MATRIX COLUMN» THE ENTIRE CHARACTER SET CAN BE GENERAT= 
EO. THE CARRIER MOVES THE PRINTHEAD IN FRONT OF THE PLATEN AT A 
PRINT RATE OF 60 CHARACTERS PER SECOND. THE CARRIER CAN BE POSI®= 
TIONED AT 33 INCHES PER SECOND AND PRINTS 10 CHARACTERS PER INCH 
HORTZONTALLYs THE CHARACTER GENERATOR PRINTED CIRCUIT BOARD 
WITHIN THE CONSOLE CAN BE EASILY RECONFIGURED TO PERMIT. A VARIETY 
OF CHARACTER SETSs— 


THE CODES USED To SELECT THE VARIOUS CHARACTERS COMPLY WITH 
BURROUGHS CORPORATE STANDARD KEYBOARD CODES (BURROUGHS STANDARD 


1284 9055)«6 FOR SPECIFIC PRINT CHARACTER CODE ASSIGNMENTS SEE 


SPECIFICATION 1498 $790% 


357 
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AC PRINTER MOTOR ON/OFF 
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THE PRINTER MOTOR ON/OFF IS A DEVICE WHICH AUTOMATICALLY TURNS 
THE MOTOR OFF @HEN THERE IS NO PRINTER» CARRIER» OR FORMS ACTIV= 
ITY FOR 13 SECONDSe THE MOTOR IS TURNED ON AUTOMATICALLY BY THE 
HARDWARE WHEN A VALTD COME APPEARS IN THE PRINTER@CARRIER@FORMS 
BUFFERs 


‘FORMS HANDLER 


THE PIN PRINTER CONSOLES CONTAIN A 26@INCH WIDE FORMS HANDLERs 
ALL CONSOLES HAVE A SPLIT PATEN WHICH PERMITS THE USE OF TWO IN«= 
NEPENDENT FORMS CONTROLS» PIN FEED UNITS WHICH ALLOW THE USE OF 
CONTINUOUS FAN*FOLD FORMSs AND A VARIETY OF FRONT FEED CHUTES To 
ACCOMMODATE LEDGERS ANO FORMS OF VARIOUS SIZES FOR FRONT INSER® 
TIONs THE FORMS HANDLER IS STATIONARY RELATIVE TO THE PRINTHEAD 
IN PRINT OPERATIONSs PAPER CAN BE VERTICALLY SPACED AT 20 LINES 
PER SECONDs 6 LINES PER INCHs (ALL CONSOLES MAY BE mentary: ole 
THE END@0F= PAPER OPTION (SEE PAR’ 3ats7e3re ? 


CARRIER HANDLER 


ae Oe ene Gen 88 & 


‘THE CARRIER POSITIONS THE PRINTHEAD TO THE DESIRED LOCATION. TWO 


TYPES OF POSITIONINGS MAY BE PERFORMEDs THE CARRIER MAY BE IN® 
ITTALIZED TO ELTHER THE LEFT OR RIGHT MARGIN? OR TABBING EITHER. 
LEFT OR RIGHT CAN BE PERFORMEDs MARGINS ARE SEPARATED BY 255° | 


CHARACTER POSITIONSs 


3e105 ae KEYBOARD 


THE KEYBOARD CONTAINS ONLY ELECTRONICALLY DRIVEN ELEMENTS ANDs AS 
SUCHs IS MECHANICALLY INDEPENDENT OF ALL OTHER CONSOLE FUNC@ 
TIONSs NO SWITCHES ARE CONTAINED ON THE KEYBOARD OTHER THAN 
THOSE ASSOCIATED WITH THE KEYBOARD ITSELFs THE KEYBOARD CONTAINS 
21 NUMERIC AND CONTROL KEYSs A 61*KEY ALPHANUMERIC TYPEWRITER | 
KEYBOARD» AND 24 PROGRAM KEYS LOCATED IN A ROW ABOVE THE ALPHA. 


AND NUMERIC KEYS«¢ DEPRESSING THE SHIFT KEY WILL PUT THE KEYBOARD 


INTO THE SHIFTED MODE FOR AS LONG AS THE SHIFT KEY IS HELD DE@ 
PRESSEDs IF THE SHIFT@=LOCK KEY IS DEPRESSED AND RELEASEDs THE 
KEYBOARD WILL GNTER THE SHIFTED MODEs ANDO THE INDICATOR TO THE 
LEFT OF THE SHEFT*LOGK KEY WILL ILLUMINATE. BOTH INDICATOR AND 


KEYBOARD WILL REMAIN IN THIS MODE UNTIL THE SHIFT KEY Is DEPRESS= 


EDs % 


p36 


5 | KEYBOARD 
T 


iTINUED? Snaceene 


KEYBOARD CODES FOR THE VARIOUS KEY POSITIONS AND VERSIONS COMPLY 
WITH BURROUGHS CORPORATE STANDARD KEYBOARD CODES (BURROUGHS 
STANDARD 1284 9055). 


3eie6 & | INDICATORS 


THE INDICATOR SECTION CONSISTS OF A ROW OF 36 FUNCTION INDICATORS 
LOCATED ABOVE THE KEYBOARD» THESE PROVIDE VISUAL INDICATION TO © 
THE OPERATOR OF INFORMATION REGARDING MACHINE AND PROGRAM. STATUS 
AND REQUIRED KEYBOARH ENTRIES« INCLUDED ARE SUCH INDICATIONS AS 
MACHINE READY*s ERROR CONDITION PRESENTS ALPHA KEYBOARO DATA RE= 

QUIRED BY THE PROGRAMS ‘AND PROGRAM KEYS ENABLED BY THE PROGRAM6 

(SEE ‘FIGURE Bele » : 
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As BANK SELECT | 
THE INDICATOR BANKS WILL BE SELECTED VIA THE IND5/s IND6/s 
AND IND7/ LINESs FIGURE 31 SHOWS THE INDICATOR LABELING 
AND LOCATION, | : 


TABLE 3@1 SPECIFIES INDICATOR SELECT CODES. TO LIGHT AN INe 

DICATORs»s THE SELECT LINES ARE CLOCKED INTO “JK* FLIP*FLOPS BY 
THE “DTNP™ CLOCK, WHICH IS GATED WITH “ALSEL"s THE FOLLOWING 
"OTNP™ CLOCK WILL CLOCK IN THE “PCFION" (N = 1*8) LINES TO 

PALIND?s "JK" FLIP“FLOPS. THIS “DTNP* CLOCK IS GATED WITH 
ALIND : 


Be INDICATOR SELECT 


TABLE 3=2 SPECIFIES WHICH PARTICULAR LIGHT Ts ILLUMINATED By 
THE DATA LINESs 


pre 


FIGURE 3°16 INDICATOR LOCATION 
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1 00000000. 1 000 ! 00000000 + 00000000 1 0 | 00000000 f 0 | 
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SVS SAVQOHSFH SSS SC®VS Sas HAseSGGHaonFsavuSSn Ga aeGHuXDefneaeeea* enna 
TE | | 
al i | 
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[emaeal PHA 
i 


eemeeREADY 


* "ON" INDICATOR IS LIT WHEN POWER IS APPLIED TO CONSOLE 


i s') eeeERROR = == NUM 
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OADTDOonxtr OMO SZ et 


TABLE 3°%1e INDICATOR SELECT 


ft SELECTED I I I | 

N N N | 
1 0 D D 4 
| 7 6 5 i 
| Osc meas ee®e cre easuaswuause & is | 
>) , 0 1 1 | 
f A. 1 0 o | 
i 8 i 0 1 | 
i ¢ 1 1 0 | 
1 oO 7 1 1 1 | 
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TABLE 3°25 INDICATOR DATA 


iL. kk YY we Le fT eses@teancGia aan 


SS VOB eSHK a BOMB OSnSQBSOBFCa ETA DORSNKKSSHSHKSSSTHEASEKTNRHKOBRHRHN EES 


' | LINE | Soe, g aN 


| eemenens et Sense sere nest ene seb onesessatuntnasensyaseaanaes | 


i PCFIO“iPCFIp*iPCFID=IPCFID*IPCEIDSiPCFID=IPCFID@IPCFID= | 


| 8/ APs 16/ (5/ 14/ 13/ 12/ Has !. 


| comeeas | eemeus | cuceen | eeneus | enwnee | eecoes | easeen | eassense | 


AB A? Ab AS AQ A3 A? Al 


BS 87 B6 B5 Ba B3 B2 


C7 C6 c5 C4 


08 07 06 DS 04 D3 D2 


eri ee a aes 
— <P a oe a oe ee oe 
—_— eee ee eee ee lee ee ee 


l i 
' { 
| { 
! l 
c3 | Co t C1 
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| [ 


—_— es oe eee ewe eee oe eee nate eee 


NUM TERROR IREADY TALPHA 
! { 


SeuSGe ee CeeBWa2Geuaga cet mur’ Se OKHU Ue SABO esBneOowmnavone® 2268 ® @ @ 
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INDICATOR SELECT 


gE. etre © 


TABLE 3°1, eae el 
SSSSe Seen eccecene venene LA Gf 24" 
- | SELECTED I I It 
ey (vr Za bIS Loom Ky bel ae 8) D 9) i 
eS, od ie | ? 6 5 | 
; | Pmenewewesv acre cenuesunaasesu | 
; ; CE 
f. 1s o 4 a 4 3% 
ig it eg. * 4 7” ot 4c 
| toe oe a 1 0 ' ¢¢ 
WO, 10 a ee’ ! 1 Se 
- . Se nmoeneneneuceesesasooccsessns : 
Fec 
“TABLE 3826 INDICATOR DATA pos 
eeene SFee verteantea none. a 
ee eee eee, | ee ee ee 
| we mewen gcse seca sees eset enaseneesecasasenennenescasenunses | 
| PCFID@IPCFID@IPCFID@IPCFID@IPCFID@1PCFID@IPCFIO@IPCFID@, Po 
{ 8/ 177 16 5/4 - taf 3A 12/ is te 
| [mewonne[weweee | emenen | cccnne | eeeenn | enenee jsoccan | cccenns | 
ee ee ee ee ee pee ay 
Tt s®@ ft AP EoAG € aS F AG EAB E we toad of 
ee ee a ee Pee Poe 
O'| 68 t B7 { 86 1! B85 (.Ba 1 B83 JI B2 { 61 | 
2 ee | | fee cae l i a 
Cf Ca ( C7 | CO $ CS t Ca t C3 § CO Ff C1 | 
a ae ee eo i 4 
Tt 08 { D7? | De } pS t ba ft D3 t o2 1 OL ft 
i It I 4 AB 
R | ie If | NUM TERROR [READY TALPHA | 
ee io be os F 
2888S OBOE STFS STS SSESCHHS ECAR SSHKSSE SOT SeT Bes eSeaeF®Sehse2ee 
Re Fe fights * es we 
4CFE ight” g WD 
: Se iF F a! B IND 
COCR Oe Gan? 
al 


Bele? CODE CONVERSION 


Saawn eve Ben ® © a & 


Jele7el a KEYBOARD 


THE KEYBOARD CODES ARE CONVERTED TO THE PROCESSOR INTERNAL ASCII 
CODES BY MEANS OF TABLE LOOK@UP QGVERLAYS« VARIATIONS IN CODE 
TRANSLATIONS REQUIRED BY INTERNATIONAL CODE SETS ARE PROVIDED BY 
THESE OVERLAYS: 


Sele7s2- PRINTER 


PROCESSOR INTERNAL ASCII CODES ARE TRANSLATED TO BURROUGHS CORP#« 
ORATE STANDARD KEYBOARD CODES (BURROUGHS STANDARD 1284 9055). 
FOR INTERNATIONAL MACHINES» THIS CONDE IS TRANSLATED WITHIN THE 
CONSOLE VIA A PROM/ROM TO MATCH THE CHARACTER GENERATOR ROM 
CODESs 


3016763 a _ ENO OF PAPER DETECT CENDOPS/) © OPTIONAL 


PROVISIONS HAVE BEEN MADE ON THE CONSOLE CVIA THE. FOPD=6 MODULE) 
TO DETECT AN OUT@OF*PAPER CONDITIONs THIS INFORMATION IS STORED 
IN A DOP FLIP®FLOPs. | : 


WHEN THE FORMS: FUNCTION IS SUBSEQUENTLY ENABLEDs THE INFORMATION 
IS PLACED IN STATUS BIT 2 FOR TRANSFER TO THE PROCESSOR VIA THE 
EXT#02 LINE. © 


THE EQPD“6 MODULE CEND“OF*PAPER DETECTION) IS A DEVICE WHICHs 
WHEN ACTIVATED WILL EMIT A SIGNAL INDICATING A BREAK IN THE CON@ 
TINUOUS PAPER OR AN OQUT@OF*PAPER CONDITION: 


THIS DEVICE HAS TWO PROJECTIONS» S/8" IN WIDTHs eaneiietieiae 


AND 11430 FROM THE LEFT SIDE OF THE PAPER PATH (THEO END OF THE 
FORMS HANDLER) « 


WHEN THE DEVICE IS USEDs IT IS NECESSARY THAT A FORM BE LOCATED 
OVER EITHER OF THE 5/8" AREAS FOR THIS FEATURE TO FUNCTIONe 


FOR THE UPPER CONTINUOUS FORMS PATHs THE OUT“OF*PAPER CONDITION 


SIGNAL WILL OCCUR AT APPROXIMATELY 1483/78" (87"1/6" SPACES) FROM 
THE BOTTOM OF THE PRINT LINE TO THE BOTTOM EDGE OF THE PAPER, 


p 40 


3416703 | a END OF PAPER DETECT CENDOPS/) = OPTIONAL 
(CONTINUED) | 


INUED? : Swe S06 we etens 2 OOS SBHOTHHSESTS S&S Seascue ss 


FOR THE LOWER CONTINUOUS FORMS PATH» THE OUT*OF*PAPER CONDITION 
SIGNAL WILL OCCUR AT APPROXIMATELY 14°9/716" €87"1/6" SPACES) © 


FROM THE BOTTOM OF THE PRINT LINE TO THE BOTTOM EOGE OF THE 
PAPERS — | 
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302 a PROCESSOR COMMUNICATIONS 


a&*qn @Deeu®a Seana nctems Beem 


36201 | DEVICE ACCESS 


Seaeoee eeaspmnr an 


THE INITIATION OF AN INFORMATION TRANSFER BETWEEN THE PROCESSOR 
AND DOP I[S THE SAME FOR ALL DEVICES! THE DISTINCTION BEING IN THE 
DEVICE ADDRESS CONTAINED IN THE BASE REGISTER (BRI OR BR2) OF THE 
PRoc€ssor's ouTPuT SELECT GATESs THE PORT SELECT UNIT DECODES 
THREE BIT*GROUPS FROM THE PROCESSOR TO COMPLETELY DEFINE THE 
OPERATION THAT IS TO TAKE PLACE! THE COMMAND FIELD CNANO BITS 
51-54) ESTABLISHES WHETHER THE OPERATION IS TO BE A DEVICE READ 
OR A OEVICE WRITES THE FOUR LEAST SIGNIFICANT BITS OF BRI OR BR2 
CONTAIN THE SPECIFIC DEVICE ADDRESSS AND THE MOST SIGNIFICANT BIT. 
OF BR1/BR2 IN CONJUNCTION WITH THE COMMAND TYPE DISTINGUISHES 
BETWEEN CONTROL» DATAs AND STATUS WORDS FOR FURTHER DETAILS ON 
PROCESSOR INTERFACE OPERATIONS REFER TO THE DESCRIPTION OF THE 
PORT SELECTOR UNIT GIVEN IN PRODUCT SPECIFICATION 1447 9000 FOR 
Bra 7 BE0S PROCESSORS» GR IN 2603 0031 FOR 8721 PROCESSORS « 


Wee. WORD FORMATS 


COMMUNICATIONS BETWEEN THE PROCESSOR AND THE CONSOLE DOP INVOLVE 
THE FOLLOWING WORD TRANSFERSS : 
CONTROL WORD © OPERATION OF THE CONSOLE IS INITIATED BY THE 
wewewe awow~ = €6TRANSFER OF A CONTROL WORD FROM THE PROCESSOR 
; Tn THE CONSOLE ODPs THE CONTROL WORD CONSISTS 
OF CONTROL BITS TO ENABLE OR DISABLE DATA IN@ 
TERRUPTS FROM THE. FORMS» PRINTERs CARRIER» AND 
KEYBOARD FUNCTIONS OF THE CONSOLEs. | 


“DATA WORD * DATA TRANSFER BETWEEN THE PROCESSOR AND THE 
seen ween ' DOP IS IN 16@BIT PARALLEL» WHERE BIT (16) IS 
oe ey THE LEAST SIGNIFICANT BITe A UNIQUE DATA WORD 

IS ASSOCIATED WITH THE KEYBOARD» THE CARRIER» 
THE PRINTER» THE INDICATORS» AND THE FORMS 
HANOLERs EACH DATA WORD CONSISTS OF A DATA 
FIELD CEXCEPT FOR THE FORMS HANDLER) AND A - 
FUNCTION FIELD WHICH IS USED FOR THE CONTROL 
Of EACH CONSOLE FUNCTIONs 


2 — WORD FORMATS 
7’ 


rTNUED) enee ea ee®nae 


STATUS WORD © THIS WORD IS RETURNED FROM THE DDP TO THE PRO= 

cumcne ence CESSOR WHENEVER THE DDP WISHES TO NOTIFY THE 
PROCESSOR THAT A FAILURE OR SPECIFIC FUNCTION® 
AL CONDITION HAS OCCUREDs IT CONSISTS OF A 
OFVICE ADDRESS FIELO WHICH IS INSERTED AT THE 
PSU AND A DEVICE sTATUS FIELD WHICH IS” INSERT® 
Ep AT THE DOP: 


WORD FORMATS ASSOCIATED wITH CONSOLE OPERATIONS ARE GIVEN IN 
FIGURE 3826 DETAILS OF WORD CONTENTS ARE PRESENTED IN THE 
FOLLOWING SUBPARAGRAPHSs 


p43 


CARRIER 
DIRECTION 


DATA DEVICE DEVICE CARRIER 
REQUEST| PAPER ADDR ADDR READY ~ 
3 2 


1. RED RIBBON COMMANDS ARE TRANSLATED TO BLACK RIBBON COMMANDS BY DDP. 
2. ONLY WHEN IN MIR MODE. | 


3. STALL AND OVERSPEED ARE EITHER BOTH ON OR BOTH OFF. 


&. DEVICE ADDRESS BITS OF STATUS WORD ARE INSERTED AT PSU. eee eS 


FIGURE 3-2. CONSOLE DDP ‘WORD FORMATS 


3e2e2ai 


BITCS) 


1e9 


10. 


11 


‘42 


13 


14 


15 


16: 


NOTES? 


le 


De 


CONTROL W 


to 


RD 


FUNGTION 


DON'T CARE: 


MTR MODE © THIS BIT USED IN THE MTR ONLYs A “Sd IN 


. THIS BIT ALLOWS THE PCFID/ SIGNAL FROM THE CONSOLE - 


fo GET TO THE STATUS LINESs 
oon’ T CARES 
FNABLE CARRIER DATA INTERRUPT © A “1 IN THIS BIT EN@ 


ba®enQ@ See ®eune 28246545 FCEnDKNanaa a 


ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE CAR® 


RIER TS READY TO ACCEPT POSITIONING DATAs 


ENABLE FORMS DATA INTERRUPT © A "i" IN THIS BIT EN®= 


' ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE FORMS 
MECHANISM IS READY TO ACCEPT CONTROL DATAs 


ENABLE PRINTER DATA INTERRUPTS = A "1* IN THIS BIT EN® 


" ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE PRINT= 


Er IS READY TO REQUEST PRINT DATAé 


ENABLE KEYBOARD DATA INTERRUPT * A "1" IN THIS BIT EN® 


ABLES DATA INTERRUPTS TO THE PROCESSOR WHEN THE KEY= 
BOARD IS READY TO TRANSMIT A DATA SHARACTERS: 


“DON! Tt CARE" atts 


THE KEYBOARN IS ENABLED WHEREAS THE PRINTERS FORMS» AND 
CARRIER ARE DISABLED BY THE SYSTEM CLEARs 


ENABLING OF ANY OF THE CONSOLE DEVICES ALLOWS THAT DE® 
VICE TO GENERATE DATA INTERRUPTSs DISABLING OF ANY OF | 
THE CONSOLE DEVICES RESETS THE DATA INTERRUPT AND INHIB® 
ITS SUCCESSIVE DATA INTERRUPTS FOR THAT pENESES 


fp YS 


3820762 


BITCS) 


eg 


9=16. 


NOTES! 


le 


26 


3620263 


BITCS) 


dee 


3*6 


KEYBOARD DATA WORD 


Beesee222 S255 ee 


FUNCTION 


NOT USEDs 


DaTA #* USED To TRANSMIT B#BIT CHARACTER DATA FROM THE 


KEYBOARD TO THE PROCESSOR VIA THE CONSOLE DDP. | 


KEYBOARD CONES ARE TRANSMITTED TO THE PROCESSOR VIA THE 
EXTERNAL BUSs 


THE OATA BIT ASSIGNMENT IS AS FOLLOWSt EXTERNAL BUS 
BITS % THROUGH 12 CONTAIN THE HIGH*ORDER OLGIT OF THE 
KEYBOARD CODEs EXTERNAL BUS BITS 13 THROUGH 16 CONTAIN 


THE LOW#ORDER DIGIT. 


EXAMPKEs 


IF THE KEY aT KEYBOARD LOCATION F3 WERE DEPRESSED IN THE 
UNSHIFTED MODEs THEN THE EXTERNAL BUS DURING TRANSMIS* 
SION WOULD BE! 


EXts BUS 1234567869 10 11 12:13 14 15 16 
000000001 1 1: 600 01 0 
| HIGH“ORDER LOW*ORDER 
DIGIT DIGIT 
CARRIER DATA WORD 
FUNCTION 


CONTROL SELECT © DEFINES THE CONSOLE FUNCTION DESTINED 


FOR THE DATA WORDs 


A CODE OF (00) SELECTS THE CARRIER 
CONTROLS | 7 


NOT USEDe 


pve 


3026263 
(CONTINUED) 


9°16 


NOTES! 


ae ye 


“Oy 


36 


34202.4 


BITSCS) 


1384 


at) a 


CARRIER DATA WORD 


. Senate ane aeaee Sua ® 


INITIALIZE = A "1" IN THIS BIT CAUSES AN INITIALIZA® 


TION ROUTINE TO BE PERFORMED WHICH LEAVES THE PRINT 


HEAD IN A HOME POSITION ON THE LEFT OR RIGHT DEPENDING 
ON THE CARRIER DIRECTION THAT IS GIVEN IN BIT 6s 


CARRIER DIRECTION * DEFINES THE HORIZONTAL OIRECTION 


@ee®GZeneaem Guenaunanetua 


OF THE PRINTER HEADs A “3 SPECIFIES MOVEMENT. TO THE © 
LeFTa 


DATA © DEFINES THE NUMBER OF HORIZONTAL POSITIONS 


WHICH THE PRINTER HEAD Ts To BE MOVED FROM ITs CURRENT 
a 


BITs 1 AND 2 MUST EQUAL "O" FOR ALL CARRIER DATA WORDS. 


TF BIT 7 21 CINITIALIZE)s BITS 8 THROUGH 16 ARE "DON'T 
CARE" BITSs 


IF BIT 7 = Os THEN ALL ZEROS IN BITS 9 THROUGH 16 EQUALS 

NO MOVEMENTs ALL ONES IN BITS 9 THROUGH 16 CAUSES MOVE@ 
MENT OF 255 ERENT POSITIONS IN THE DIRECTION DICTATED BY 
BIT 6s 


PRINT DATA WORD 


FUNCTION 


CONTROL SELECT © OEFINES THE CONSOLE FUNCTION DESTINED 


FOR THE DATA WORDs A CODE OF (01) SELECTS THE SYSTEM 


PRINTER CONTROL« 
NOT USEDe 


ESCAPE @ DEFINES CARRIER POSITIONING TO BE LEFT Colds 


RIGHT (10)s OR NO ESCAPE (00). 00 Is Not To BE USED 
FOR PRINTINGs . 
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3026704 


CCONTINUED) 
7 
a. 
9816 
NOTES? 
| ig: 
26 
| 3e 
Qs 
Sa 


PRINT DATA WURD 


-Genaae® aon *nean 


REO RIBBON © A "1" IN THIS BIT WILL SEND THE RED RIB 


BON COMMANDS TO THE DOPS HOWEVERs THE CONSOLE WILL 
‘PRINT IN BLACKs 


PRINT © A "2" IN THIS BIT WILL CAUSE THE CHARACTER Dee 
eaneu 

FINED BY BITS 9°16 TO BE PRINTED FOLLOWING ESCAPEMENT 

" SPERIFIED IN BITS S*65 OQTHERWISEs ESCAPEMENT WILL TAKE 
PLACE BUT NO PRINTING WILL OCCURs | 


DATA = THE CODES ON THESE BITS DETERMINE -THE CHARACTER 
TO BE PRINTED. THE CHARACTER SETS 64 OR 94 COMPLY 
WITH SPECIFICATION 1284 9055. CONLY VALTO PRINTABLE 


ASCIT CHARACTERS SHOULD BE SENTo) 


BITs 2 AND 2 Must EQUAL "O" AND mye RESPECTIVELY FoR ALL 


PRINTER DATA WORDSs 


THE PRINTER CAN PERFORM FOUR FUNCTIONS! PRINT RIGHT. _ 
PRINT LEFTs SPACE RIGHTs SPACE LEFT+ PRINTING IS DONE 


ONLY ON THE FLY, | 

A SPACE MAY BE PRINTED BY SUPPRESSION OF THE PRINT BIT 
PLUS THE APPROPRIATE ESCAPEMENT BIT+ SPACING MAY ALSO 
BE ACCOMPLISHED BY GIVING A 20 CODE TO BE PRINTEDs 
BITS & AND 6 SHOULD NEVER BOTH BE "1" OR "OM 


THERE IS NO PRINT@IN@PLACE CAPABILITY. 


pV8 


3820705 


BITCS) 


1-2 


9*16 


NOTES? 
is 


26 


le 


INDICATOR DATA WORD 


Sane neneen eS B28 OBS 2h he 


FUNG&TION 


CONTROL SELECT © DEFINES THE CONSOLE FUNCTION DESTINED 
FOR THE DATA WORDs A CODE OF (10) SELECTS THE INDICA= 
TOR CONTROL: ie oa 


NOT USEDs. 


INDICATOR BANK ADDRESS * SPECIFIES THE ADORESS OF ONE 


OF FOUR BANKS OF EIGHT INDICATORS EACH OR ONE BANK OF 
FOUR INDICATORS TO WHICH THE DATA CODE IS DESTINEDs 


DATA ~ SPECIFIES THE OIRECT CODE TO BE DELIVERED TO A 
. BANK: oF ESGHT INDICATORS ON THE CONSOLE OPERATOR 
PANEL ¢ . 


THERE ARE FIVe SETS OF INDICATORS? FOUR B*AIT AND ONE 
@°BITs FIGURE 3°2 SHOWS THE INDICATOR POSITIONS AND THE 


INDICATOR DATA WORD CODING REQUIRED TO CONTROL THEMs 


AN INDICATOR WILL BE ILLUMINATED UPON RECEIPT OF A RATA 
WORD WITH A “1 IN THE APPROPRIATE DATA BIT POSITIONs 

IT WILL REMAIN ILLUMINATEO UNTIL RECEIPT OF A NEW DATA 
WORD WITH THE SAME CONTROL CODING AND A “*O* IN THE. 
APPROPRIATE DATA BIT POSITION OR UNTIL THE CONSOLE CLEAR 
OR SYSTEM CLEAR PUSHBUTTON IS DEPRESSED: 


THE "ON" INDICATOR IS ILLUMINATED WHEN POWER COMES ONe 
ONLY ONE BANK AT A TIME MAY BE SELECTEDs 


i 


3426006 FORMS DATA WORD 


-BIT(S) | FUNCTION 


192 CONTROL SELECT = DEFINES THE CONSOLE FUNCTION DESTINED 


FOR THE CONTROL WORDe A CODE OF (11) SELECTS THE 
FORMS CONTROL: : 


369  MOONIT CARE" BITS. 


10 LEFT PLATEN = A "i" IN THES BIT WILL CAUSE THE Lert 


Geet geared 


 PLATEN TO BE ADVANCED ONE LINEs 
11 DONT T CARE” BITs 


12s RIGHT PLATEN © A "2" IN THIS BIT WILL CAUSE THE RIGHT 


PLATEN TO BE ADVANCED ONE LINE® 


13 OPEN PLATEN = A “1" IN THIS BIT WILL OPEN THE FORMS 


CONTROL CHUTES 


14 | CLOSE PLATEN * A "1" TH THIS BIT WILL CLOSE. THE FORMS 


CONTROL CHUTES 


15 - POWER OFF = a "3" YN THIS BIT WILL nee SYSTEM POWER 
ane e@ta wae 
OFF s | 

16 ALARM = A “i IN THIS BIT WILL ACTIVATE THE AUDIBLE 


ALARM FOR OPERATOR ATTENTIONe 


NOTES! | | 
te BITS 1 AND 2 MUST EQUAL “1% FOR ALL FORMS DATA WORDS: 


20 IF BITS 10 AND 12 ARE BOTH "1"%» BOTH LEFT AND RIGHT 
PLATENS WILL ADVANCE ON A SPLIT PLATEN CONSOLES HOWEVERS 
IF A SPLIT*PLATEN CONSOLE Is SET UP TO ACT AS A SINGLE@= 

PLATEN MACHINEs THE LEFT@PLATEN ADVANCE CONTROLS THE AN® 
cee nes THE RIGHT PLATEN ADVANCE BECOMES INOPERA® 
IVES. | | 


ap IO. 
eo 


3026206 _ | FORMS DATA WORD 


(CONTINUED) . : aeas® ween nea 


38 IF BITS 13 AND 14 ARE BOTH "1s THE PLATEN 1S, COMPLE®@ 


MENTED: 
Ve2e20? . STATUS KORD 
; : ~ Seba eun wut 
BIT(CS) FUNCTION 
aenaae : _ Seeenane 
1 ss DATK REQUEST = CONSOLE DnpP IS READY TO RECEIVE OR 


“TRANSMET A DATA CHARACTERs THIS STATUS CONDITION FOL 
LOWS THE DATA INTERRUPT SIGNAL TO THE PROCESSORs IT 
Is THE "OR" OF BITS 9 THROUGH 124 _ 


es END OF PAPER = PAPER ON LEFT OR RIGHT PLATEN OR BOTH 


HAS BEEN EXHAUSTEDs (THIS CONDITION IS ONLY” REPORTED 
WHEN FORMS ENABLE IS TRUEs) 


30 wot USED CALWAYS "0")s 


288 «DEVICE ADDRESS = (DEVICE ADDRESS BITS ARE INSERTED AT 


hat Foan Gen tene 


THE PORT SELECT UNITS) 


in CARRIER READY * CARRIER BUFFER IS READY FOR NEXT DATA- 


be entFanze 2 eee 
WORDS IT. 1S EQUAL TO “*1i* WHENEVER THE ‘CARRIER DATA IN®. 
 TERRUPT Is TRUEs 


10 FORMS READY © FORMS BUFFER IS READY FOR NEXT DATA 


auenue ene ae @ 


- WORD) IT tS EQUAL TO “i WHENEVER THE FORMS. DATA IN | 
TERRUPT Is TRUEs 


11 . PRINTER READY © PRINT BUFFER IS READY FOR NEXT DATA 


eee*%ane Cy ee) 
WORDS IT IS EQUAL TO “1" WHENEVER THE PRINTER DATA INe 
TERRUPT IS TRUEs 


12 KEYBOARD READY * KEYBOARD CHARACTER IS AVAILABLE FOR 


TRANSFER TO Processor? IT ts EQUAL TO “1” WHENEVER THE 
KEYBOARD DATA INTERRUPT Is TRUEs 


prt 


3620707 - STATUS: WORD 


CCONTINUFD) : Seensan wens 


13... ss READY = “READY” PUSHBUTTON HAS BEEN DEPRESSED AND CON®@ 


SOLE ~S READY FUR OPERATION: 


14° ss INTERRUPT NOT HONORED “ PROCESSOR DID NOT SERVICE KEY* 


Ga ®Snwan eo 2a Be HOt 


~ BOARD DATA INTERRUPTs (SEE NOTE 15) 


15 OVERSPEED * CARRIER IS MOVING TOO FASTés (CSEE NOTE 2,4) 


WHEN IN MTR MODE THIS BIT SIGNIFIES PCFID/ IS ACTIVEs 


16  * ~STALL © CARRIER IS JAMMED. (SEE NOTE 26) 


NOTES! 


le BIT 14 IS EQUAL TO "1" WHEN A KEY IS DEPRESSED AND THE 
| “FIFO” BUFFER ALREADY CONTAINS 64 CHARACTERS? | 


26 BIT 15 AND 16 CAN BE SET To "1" ONLY AFTER A CARRIER 
= DATA WORD IS ISSUED THAT DIRECTS A CARRIER POSITIONING 
OPERATION AND EITHER AN DVERSPEED OR A STALL CONDITION 
IS DETECTED. IN THE OPERATIONAL SYSTEM> EITHER BOTH OR 
NONE OF THE BITS ARE PRESENT» 


3.3, | ESIGN CONSIDERATIONS 


30361 | GENERAL 


THE CONSOLE pOP CONTROLS THE FOUR FUNCTIONS OF THE CONSOLE’ KEY* 
BOARD CALPHANUMERIC® NUMERICs AND PSK'S)s PRINTER CINCLUDING CAR® 
RIER)s FORMS CONTROLs AND INDICATORS« THE TRANSMISSION OF DATA 
WORDS TO THE CARRIER» FORMS CONTROL» OR PRINTER CAN BE DONE ONLY 
WHEN A DATA INTERRUPT IS PRESENT FOR THAT FUNCTION TO WHICH THE 
DATA WORD IS DIRECTEDs FETCHING OF DATA FROM THE KEYBOARD BUFFER 
SHOULD BE DONE ONLY WHEN THE KEYBOARD DATA INTERRUPT IS PRESENT 
THE CONSOLE INDICATORS DO NOT GENERATE DATA INTERRUPTSs THE IN@ 
DICATORS MAY BE SET OR RESET AT ANY TIMES HOWEVERS A&A 10 MICRO®@ 
SECOND DELAY BETWEEN INDICATOR DATA WORDS SHOULD BE OBSERVED. 
BETWEEN A PRINT» CARRIER» OR FORMS DATA WORD AND AN INDICATOR~ 
DATA WORD A 10 MICROSECOND DELAY MUST BE OBSERVEDs ONLY ONE [Ne 
DICATOR BANK MAY BE ACTIVATED OR DEACTIVATED AT A TIMES 

: pda. 


3030161 | DATA BUFFERS 


A 64 CHARACTER DEEP “FIFO” BUFFER Is DEDICATED TO THE KEYBOARD: 
ONE 8“BIT BUFFER IS SHARED WITH PRINTER AND CARRIER DATAs 

ANOTHER 8°BIT BUFFER IS USED FOR INDICATOR DATA. THESE REGISTERS | 
ARE PROVIDED TO BUFFER DATA TO AND FROM THE PROCESSORs 


Bedede2 , | CONTROL WORD 


THE RECEIPT OF AN “IuSTRUCTION" SIGNAL COINCIDENT WITH THE 
"WRITE" SIGNAL FROM THE PSU SPECIFIES TO THE DDP THAT THE INFOR@ 
MATION ON THE DATA LINES FROM THE PROCESSOR IS A CONTROL WORDs 


3036463 - ~ 4 -. " READ STATUS 


THE RECEIPT OF AN “INSTRUCTION” SIGNAL COINCIDENT WITH THE “READ” 
SIGNAL FROM THE PSU NOTIFIES THE DOP TO PLACE ALL STATUS INDICA 
TORS ON THE DATA ‘LINES TO THE reveesen? 


aves. ‘DATA WORD 


IF THE “INSTRUCTION” SIGNAL IS ABSENT WHEN A "READ" OR "WRITE* 
SIGNAL IS RECEIVED FROM THE PSUs» THE DOP IS NOTIFIED TO CRESPEC® 
TIVELY) ACCEPT THE DATA WORD ON THE DATA LINES FROM THE PROCESSOR 
OR PLACE A DATA WORD ON THE DATA LINES TO THE PROCESSOR« 


3.367 | 7 KEYBOARD 


THE KEYBOARD IS USED BOTH FOR DATA ENTRY AND FOR PROGRAM CONTROLs 

° THE KEYBOARD IS COMPLETELY INDEPENDENT» ELECTRICALLY AND MECHANI®@ 
CALLY*# FROM THE PRINTERs HENCEs ANY TYPING OR PRINTING FROM THE 
KEYBOARD IS UNDER PROCESSOR CONTROLS 


THE KEYBOARD FUNCTION PROCEEDS AS FOLLOWS! 
5 Ay) oTF THIS FUNCTION IS NUT ALREADY ENABLED» THE PROCESSOR 
ISSUES A CONTROL WORD ENABLING KEYBOARD DATA INTERRUPTS: 


CANY OR ALL OF THE GTHER CONSOLE FUNCTIONS MAY BE EN® 
ABLED By THE sau CONTROL WORDs) 
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36343 


KEYBOARD 


Seanuaans 


Be AFTER THE KEYBOARD HAS BEEN FNABLEDs THE DEPRESSION OF 
ANY KEY CAL piHA, NURERICs OR PSK) CAUSES THE DPP'S "KEYe 
BOARN READY“ CONDITION BIT 10 BE SET AND A DATA INTER®@ 
RUPT SIGNAL TO BE SENT TO THE PROCESSORe (CALSOs THE 
CHARAGSTER CoDE IS LOADED INTO THE DDP'S "FIFO" KEYBOARD: 
BUFFERs) A MAXIMUM OF 64 CHARACTERS MAY BE STORED IN 
THE KBYBOARDH "FIFO" BUFFERS 


Co THE PROCESSOR RESPONDS TO THE DATA INTERRUPT BY REQUEST«* 
ING THE STATUS WORD FOR SOURCE VERIFICATION CASSUMES 
MORE THAN ONE CONSOLE FUNCTION IS ENABLED). 


Ds FOLLOWING SOUKCE VERIFICATION» THE PROCESSOR DIRECTS THE 
—  DDP TO PLACE THE KEYBOARD DATA WORD ON THE EXTERNAL BUS» 
COMPLETING DDP ACTIONe 


Es THE KEYBOARQ AND ANY OTHER CONSOLE FUNCTION CURRENTLY 


ENABLED REMAINS SO UNTIL A NEW CONTROL WORD IS ISSUED 
WITH THE RESPECTIVE BITCS) RESETS 


INDICATOR CONTROL 


Seed an ew & Bese @ Gwe 


INDICATOR FUNCTIONS ARE PASSIVE IN NATURE IN THAT DATA INTERRUPTS 
ARE NOT INVOLVED IN THEIR IMPLEMENTATIONS INDICATORS ARE ILLUMI= 


NATED THROUGH THE ISSUANCE OF AN "INDICATOR" DATA WORD BY THE 


FIRMWAREs EIGHT BITS UF THE DATA WORD CONTAIN THE DIRECT CONE TO 
BE DELIVERED TO ONE OF FOUR BANKS OF FIGHT INDICATORS EACH AND 
ONE BANK OF FOUR INDICATORS! FACH OF THE OTHER EIGHT BITS CON@ 


TAINS A “i" TF THE CORRESPONDING INDICATOR IS TO BE ILLUMINATEDs 


3e3e4 


OTHERWISE A "0". CSEE FIGURE 3©25) AT POWER ON (SYSTEM CLEAR)» 
ALL LAMPS ARE OFF EXCEPT FOR THE *“ON* ENDTCATOR WHICH 1S ON 
WHENEVER POWER To THE CONSOLE IS PRESENTS 


DATA ENTRY 


eae we wa @ o 


THE FIRMWARE ADVISES THE OPERATOR AS TO THE TYPE OF DATA ENTRY 
REQUIRED BY THE ILLUMINATION OF INDICATOR LANPS WHICH BEAR LE@ 
GENDS IDENTIFYING THE KEYBOARD ENTRIES TO BE MADEs FOR SIMPLE 
DATA ENTRY» THE "NUMERIC" LAMP IS TURNED ON ACCOMPANIED BY WHAT#= 
EVER SUPPLEMENTARY INFURMATION LAMPS ARE REQUIREDs NO DIRECT 
LINK EXISTS BETWEEN THE INDICATOR LAMPS AND THE KEYBOARDS WHEN 
THE CONSOLE TS IN NORMAL MUDEs THE INDICATORS MERELY IDENTIFY - 
THE ENTRY TO BE MADEs ANY ASSOCIATEN CONSOLE FUNCTIONS ARE HAND@= 
LED UNDER PROCKSSOR FIRMWARE CONTROL» VIA THE APPROPRIATE DDP 
CONTROL LOGICe 


54 


. 30304 
CCONT 


INUED) 


DATA ENTRY 


THE DATA ENTRY PROCEQURE AND PROCESSOR RESPONSE IS AS FOLLOWS? 


36365 


As 


Ba 


Cao 


De 


Es 


THE PROCESSOR LIGHTS THE APPROPRIATE INDICATORS CNUMERIC 


‘SEQUENCE AND TYPE GF ENTRY REQUIRED), 


THE OPERATOR DEPRESSES THE NUMERIC KEY OF THE DATA WORD 
CMOST SIGNIFICANT DIGIT FIRST). 


“THE PROCESSOR ACCEPTS THE CHARACTER FROM THE DOP .AND 
STORES IT In A PREDETERMINEN LOCATION, 


THE OPERATOR DEPRESSES THE SUCCEEDING KEYS AND THE PRO@ 
CESSOR ACCEPTS EACH IN TURN AND STORES IT_IN AN APPRO@ 


PRIATE LOCATIUNs SOFTWARE DETERMINES IF THE ENTRY IS BY 


DOLLARS OR CENTS. 


THE OPERATOR DEPRESSES THE OPERATION CONTROL KEY TO | 
TERMINATE THE DATA ENTRY AND INFORM THE PROCESSOR OF THE 


“NATURE OF THE DATA ENTRY COFBITs CREDITs OLD BALANCES 
ETC4) 


THE PROCESSOR FIRMWARE ALIGNS THE DATA TO A PRESUMED DE 
CIMAL POSITIONs INSERTS PUNCTUATION® AND CALCULATES THE 


‘LOCATION AT WHICH PRINTING OF THE DATA ON THE CONSOLE - 
PRINTER 1S TO START. 


CARRIER CONTROL 


Sea Sednow Soeur we 


THE CARRIER FUNCTION IS USED TO HORIZONTALLY POSITION THE CARRIER 
MECHANISM ANYWHERE OVER THE WIOTH OF THE PRINTING AREAs THE 
FUNCTION PROCEEDS AS FOLLOWS! 


As 


Bs 


THE PROCESSOR HAS SENT GR WILL SEND TO THE ODP A CONTROL 
WORD WHICH INCLUDES THE CARRIER AMONG THE FUNCTIONS EN®@ 
ABLEDs 


WHEN THE CARRIER 1S READY TO ACCEPT A POSITIONING come 


MANDs IT WILL SET THE pDPts "CARRIER READY" CONDITION 


BIT AND A DATA INTERRUPT WILL BE SENT TO THE PROCESSORs 


THE PROCESSOR RESPONDS BY REQUESTING THE STATUS WORD FOR 


SOURCE VERIFICATION. 


30305 | CARRIER CONTROL 
(CONTINUED) ; eRe ann Be UH Bas 


De FOLLOWING VERIFICATION» THE PROCESSOR WILL SEND A “CAR® 
RIER* DATA WORD TO THE NOPS EIGHT BITS OF THE WORD CON@ 
TAIN THE MAGNITUDE UF THRE NUMBER OF COLUMNS TO MOVE AND 
A 1e¢BIT CODE INDICATES DIRECTIONG 


Es THE DOP ENERGIZES THE APPROPRIATE INTERFACE LINES TO THE 
CARRIER» COMPLETING THE DOP ACTION? 


Fe ANY DATA INTERRUPTS CURRENTLY ENABLED REMAIN SO UNTIL A - 
NEW CONTROL WORD IS ISSUED WITH THE RESPECTIVE CONTROL 
BITCS) RESETs 


3430561 . | INITIALIZATION 


Se ageeeont av xrauns 


WHEN POWER IS TURNED ON» CARRIER POSITION MUST BE INTITALIZEDs 
AS PART OF THE POWER*ON ROUTINEs THE PROCESSOR ISSUES A CARRIER 
DATA WORD WITH THE INITIALIZATION BIT SET TO MOVE THE CARRIER TN 
THE SELECTED DIRECTION TO TRE MARGIN SET FOR THE FORMS HANDLER: 
THE DOP MOVES THE CARRIER AT SLOW SPEED UNTIL MOTION CEASES AND 
THEN SETS THE CARRIER DATA INTERRUPT, 


3030502) ee 4 - -RYBBON CONTROL 


THE PIN PRINTER CONSOLE ONLY HAS A BLACK RIBBON BOTH 64 AND 94 


CHARACTER SETs ANY REO RIBBON COMMANDS TO THE DOP WILL BE TRANS®* 
LATED TO BLACK RIBBON COMMANDS BY THE DOPs 


3636533) PRINT PROCEDURE 64/94 CHARACTER SETS 


THE PRINT PROCEDURE IS AS FOLLOWS? | 
As THE PROCESSOR HAS SENT OR WILL SEND TO THE DDP A CONTROL 


peo aien INCLUDES THE PRINTER AMONG THE FUNCTIONS ENe 
 ABLEDs 


Be WHEN READY TO ACCEPT A PRINT COMMANDs THE PRINTER WILL 
SET THE OOP*S "PRINTER READY" CONDITION BITs AND A DATA 
INTERRUPT WILL BE SENT TO THE PROCESSORs 


Cs THE PROCESSOR REQUESTS SOURCE VERIFICATION: 
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3634543 ; PRINT PROCEDURE 64/94 CHARACTER SETS 


(CONTINUE Nn} ; SeeGs SOSH e2828H8 eH SEOFe Sn euneheees 80028 


De FOLLOWING SOURCE VERIFICATIONs THE PROCESSOR SENDS A 
“PRINT DATA WORD TO TRE DOP FOR SUBSEQUENT TRANSFER TO 
THE PRINTERs OFPENDING ON THE DATA BITS SETs THE PRINT@. 
ER WIkL PRINT ON THE FLY IN EITHER DIRECTION? OR PRINT A 
SPACE*« THE PRINTER WILL NOT PRINT IN A CARRIER POST@ 
-TIONs. BUY MUST BE MOVING TO PRINT« 


Es STEPS (8) THROUGH (0) ARE REPEATED FOR EACH CHARACTER 
COR SPACE) TO BE PRINTEDs INTERRUPTS FROM THE PRINTER 


~ REMAIN ENABLED UNTIL THE FIRMWARE ISSUES A CONTROL WORD 
WHICH HAS THE PRINTER DATA INTERRUPT BIT RESETs 


CARRIER AND FORMS FUNCTIONS aRE INTERLEAVED WITH PRINTER FUNC 
TIONS TO CONTROL THE POSITIONING AND FORMS ADVANCE OPERATIONS» 
THE FIRMWARE MAINTAINS RECORDS OF PRINTHEAD LOCATION AND VERTICAL 
POSITIONING ON THE FORMs EDITING FUNCTIONS CEsGes PUNCTUATIONe 
DECIMAL POINT LOCATIONs BIT SIGNIFICANCEs ETCe) ARE Aer PEPE ISHED 
BY FIRMWARE 6 


34346 7 . FORMS CONTROL 


Beuens aenuane 


ALL PIN PRINT CONSOLES WILL HAVE A SPLIT PLATENs THE FORMS DATA 
WORD CONTAINS TWO BITS WHICH PROVIDE INDIVIDUAL CONTROL OF THE 
PLATENS FOR FORMS ADVANCE SO THAT THE PLATENS CAN BE OPERATED IN@ 
NEPENDENTLYe A 3 IN THE BIT WILL CAUSE THE RESPECTIVE PLATEN 
TO ADVANCE ONE LINEs 


3Ze3ebel ALARM 


C2 2 2 os) 


ONE BIT OF THE FORMS DATA WORD YS USED TO ACTIVATE AN AUDIBLE — 
ALARM IN THE CONSOLEs aA “1" Iw THIS BIT WILL SOUND THE ALARMs 
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Be3eGe2 | OPEN/CLOSE 


Ran aBeke amma 


TWO BITS OF THE FORMS DATA WORD IS USED TO OPEN AND CLOSE THE 
PLATENSs THIS FUNCTION IS BOTH FIRMWARE INTERLOCKED AND HARDWARE 
INTERLOCKED CIN CONSOLE LOGIC) WITH PRINT SUCH THAT MOTION CAN®@ 
NOT OCCUR at PRINT TIMES 


30307 STATUS AND DATA INTERRUPTS 


@evweoeae 28uU3 £65 3727 BOAO eeKORe® Ds 


3ede7el a STATUS INDICATORS 


Sae w se Saeonansesa va 


ALL STATUS INDICATIONS ARE RETURNED TO THE PROCESSOR IN RESPONSE 
TO AN “ENABLE STATUS" SIGNAL CENSTs#SCLOCK) OR A “READ STATUS* ‘RES 
eves! CREADS INSTRUCTION. SCLOCK) FROM THE PROCESSORe« 


3430762 = -. $TATUS INTERRUPTS 


THE THREE CONDITIONS THAT WILL CAUSE THE CONSOLE To GENERATE A 
STATUS INTERRUPT AREt 


he “READY” PUSHBUTTON HAS BEEN DEPRESSED CBIT 13 SET). 
Bs KEYBOARD INTERRUPT NOT HONORED (BIT 14 SET)s 


Ceo OVERSPEED Og STALL CONDITIONS OF THE CARRIER (BIT 15 AND 
BIT 16 SET FOR EITHER CASE), 


KEYBOARD INTERRUPT NoT HONORED IS SET IF THE KEYBOARD “FIFO” BUFe 
FER CONTAINS 64 CHARACTERS AND ANOTHER KEY IS DEPRESSEDs OVER® 
SPEED AND STALL CONDITIONS ARE GENERATED BY THE CONSOLE “CERF 
SIGNAL WHENEVER THE FAULTY CONDITION OCCURSs IN THIS CONDITION» 
THE CONSOLE BECOMES JNOPERATIVEs To RECOVER FROM THIS CONDITIONs 
cee THE CONSOLE CLEAR OR SYSTEM CLEAR PUSHBUTTONS MUST BE DE= 
PRESSEDs . 


THE PROCESSOR FIRMWARE WILL RESET ANY BIT CAUSING A STATUS INTER@= 
RUPT AT THE SYSTEM CLOCK TIME FOLLOWING STATUS INTERROGATION. 

THE FOUR “DEVICE REAnY”® BITS AND THE “DATA REQUEST” BIT IN THE 
STATUS WORD ARE USED IN THE DATA INTERRUPT FUNCTIONS (SEE BELOW) 
AND DO NOT CAUSE A STATUS INTERRUPT. 


3036703 _ «DATA INTERRUPTS 


Sea we SOxne Seawsa we we 


THE CONDITIONS THAT WILL CAUSE THE CONSOLE TO GENERATE A DATA IN®@ 
TERRUPT ARE LISTED BELUWs. IN EACH CASE THE RESPECTIVE CONDITION 
BIT AND THE "DATA REQUEST" BIT WILL BE SET IN THE STATUS WORDs 
RESULTING IN A DATA INTERRUPT BEING SENT TO THE PROCESSOR: 


As CARRIER HAS BEEN ENABLED AND IS READY TO PERFORM A CAR@ 
RIER FUNCTIANe 


Bs FORMS CONTROL HAS BEEN ENABLED AND IS READY ro PERFORM A 
FORMS FUNCTIONS 


Cy PRINTER HAS BEEN ENABLED AND IS READY TO PERFORM A PRINT 
FUNCTIONs 


De KEYBOARD HAS BEEN ENABLED AND A KEY HAS BEEN DEPRESSED 
(BUFFER HAS A CHARACTERD« 


THE DATA INTERRUPTS FOR THE CARRIER» FORMSs AND PRINTER WILL BE 
RESET AT THE END OF THE CLOCK PERTGO THAT TRANSMITS THE DATA WORD 
FROM THE PROCESSOR Th THE DDPs THE DATA INTERRUPT FOR THE KEY 
BOARD WILL BE RESET aT THE END OF THE CLOCK PERIOD THAT FETCHES 
THE DATA FROM THE ODP'S KEYBOARD BUFFFR TO THE PROCESSOR. 


DISABLING OF , CONSOLE FUNCTION CCARRIERs FORMS» PRINTER OR KEY*= 
BOARD) WILL RESET ITs DATA INTERRUPT BITe SYSTEM CLEAR DISABLES 
THE CARRIERs FORMS» AND PRINTER DATA INTERRUPTS BUT ENABLES THE | 
KEYBOARD DATA ENTERROPTS 


30368 ; HARDWARE RESTRICTIONS 


Se abet aa a seme tnce ee Oe Bia 


THE FOREGOING PROCEDURAL DESCRIPTIONS APPLY TO TYPICAL CONSOLE 
OPERATIONS AND MAY. VARY AT THE DISCRETION OF THE PROGRAMMERS 
HARDWARE RESTRICTIONS NOT SPECIFICALLY STATED THEREIN BUT WHICH 
MUST BE ADHERED TO INCLUDE THE FOLLOWING! 


Ae PRINTER DATA INTERRUPTS MUST BE HONORED WITHIN iS MILLT®@ 
SECONOS IN ORDER TO MAINTAIN MAXIMUM PRINTER SPEED} HOW 
EVER» NO LOSS OF PRINTER DATA WILL OCCUR IF MES TIME 

INTERVAL IS NOT MAINTAINEDs 


Be CONSECUTIVE TYpée I INSTRUCTIONS THAT TEST FOR A DATA/ 
STATUS INTERRUPT AND DO A CoONOITIONAL DEVICE WRITE WILL 
~ CAUSE THE LOSS OF PRINTER» FORMS» OR CARRIER FUNCTIONS? 
SINCE THE DATA INTERRUPT IS RESET AT-THE END OF THE 
FIRST DEVICE WRITE WITH THE ‘SYSTEM CLOCKs 


34308 . 
CCONTINUED) 


Ca 


De 


Es 


Fs 


Ge 


He 


Ls 


Le 


REVISION 


HARDWARE RESTRICTIONS 


IF THE PLATEN Is UPENs PRINTING MAY BE DONE WITHOUT 
SENDING THE CLOSE PLATEN. THE CONSOLE WILL AUTOMATI® 
CALLY PERFORM THE CLOSE PLATEN FUNCTIONs 


BETWEEN PRINTERs CARRIER OR FORMS DATA WORDS AND AN IN®@ 
DICATOR DATA wORD A PROGRAMMATIC DELAY OF 10 USEC MUST 
ALSO BE INSERTEDs BETWEEN AN INDICATOR ANDO PRINTER 
CARRIER=FORMS (P=C=F) DATA WORDs A PROGRAMMATIC DELAY | 
OF 40 USEC MUST BE INSERTED, BETWEEN CONSECUTIVE INDI 
CATOR DATA WORDS» A PROGRAMMATIC DELAY OF 8 USEC IS RE= — 


QUIREDs 


ONLY 255 PRINT POSITIONS ARE AVAILABLE PER LINEs 


WHEN A STATUS INTERRUPT ITS RFCEIVED WITH THE “STALL” 
AND/OR “OVERSPEED" FLAG SET» THE CONSOLE CLEAR PUSHBUT= 
TON MUST BE DEPRESSED BEFORE THE PROGRAM CAN MAKE USE OF 
THE CONSOLE AGAINs AT - WHICH TIMEs THE CARRIER MUST BE 
INTITALTZED TO ELTHER MARGING 


THE STATUS WORD MUST BE INTERROGATED FOR THE PROPER DATA 
INTERRUPT WHEN MORE THAN ONE CONSOLE FUNCTION IS ENABLED 


AT THE SAME TIMES 


THE POSITION OF THE CARRIER MUST BE REMEMBERED PROGRAM®= 
MATICALLY.s 


ONLY ONE INDICATOR BANK MAY BE SELECTED PER INDICATOR 
DATA WORD. 


INDICATOR DATA MAY NOT FOLLOW ANY CONSOLE DATA WORD BY 
LESS THAN 11 MICROSECONDSs« 


AFTER CONSOLE OR SYSTEM CLEAR OR HARDERROR CLEAR ARE 


ACTIVATED» THE CONSOLE CANNOT ACCEPT A COMMAND FOR 200 
MILLISECONDSs TO ACCOMPLISH THIS DELAY» A CARRIER DATA 


COMMAND WITH ALL BITS LOW SHOULD BE SENTa ANY DEVICE 


BESIDES THE KEYBOARD SHOULD BE ENABLEDs AFTER THE SRO 


FRom THIS Is RECEIVED» THE CONSOLE IS READY To ACCEPT. 
COMMANDSs 


PRINTING IS DONE ON THE FLY BETWEEN DETENT POSITIONS 
INSTEAD OF AT DETENT POSITIONSs ; 


IF THE CONSOLE IS STALLED» IT MUST BE CLEARED BEFORE 
SOSMANDS AFTER THE STALL ARE ACCEPTEDs 


Go 


346369 


-30369 


HARDWARE RESTRICTIONS 


rn} : | SS eSesee5 see csasasanacass 


Ne ANY COMMANDS IN THE CONSOLE BUFFER STILL WAITING FOR 
EXECUTION WILL BE CLEARED IF HARDERROR CLEAR OR ANY 
OTHER CLEAR Ts GENERATED: 


DDp TO CONSOLE P»C=F INTERFACE FUNCTIONS 


Seen SS G23 © Foe B8eGoese ea SMosFoeoamnm HRacG_owseanswe 


THE P®C*F CPRINTER@CARRIER“FORMS) MECHANISM IS CONTROLLED BY THE 
BASIC PROCESSOR THROWGH A SET OF CODES WHICH SPECIFIES THE CON@= 
TROL AND ITS PARAMETER*s AND THE CHARACTERS TO BE PRINTEDs THESE 
CODES ARE LOADED BY THE BASIC PROCESSOR INTO AN OUTPUT BUFFER» 
WHERE THEY ARE RETRIEVED AND INTERPRETED BY THE TPU MICROPROCES= 
SOR TO PERFORM THE SPECIFIED OPERATIONs 


TABLE 3°3 LISTS AND DEFINES THE CONTROL CODES USED IN THE CONTROL 
OF THE Peere MECHANISMs 


ol oe PRINTER@CARRIER@FORMS*CODE*SET 


THE CODE SET FOR THE CONTROL OF THE PRINTER=CARRIER@FORMS CONe@ 
SISTS OF 6"BIT CODES» WHICH CAN BE NIVIDED INTO THREE GROUPS? 
CONTROL CODES» PRINT CODES» AND NO® oP CODESs 


FIGURE 33 SHONS THE P*cer DOMESTIC CODE SETe 


As CONTROL CODES 


THE CONTROL CORES ARE USED TO CONTROL PRINTING FORMATs FORMS 
HANDLINGs CARREER POSITIONINGs AS WELL AS THE PRINT#HEAD RETRAC® 
TION AND ENGAGEMENTs THE CONTROL CONES APPEAR IN ASCII STICKS 0 
AND ts AND THEY ARE DESCRIBED IN TABLE 3°3. 


pot 


TABLE 3°34 PeC*F MECHANISM CONTROL CODES 


Beene *Eag @mmpebhenm seOowasaeowtae se eeuwes woe 


CODE NAME FUNCTION REMARKS 


mea a a2eoee eaX® nS oun > 0 & ee OS ow 


0°1 PIP . PRINT@IN"PLACE MODIFY NEXT PERIOD OR COMMA TO PRINT 
: IN BETWEEN PRINT POSITIONS» : 


0-4 =PRTLT PRINT TO THE LEFT. 

0-5 PRTRT PRINT PRINT TO TRE RIGHTs 
0-6. PRTILT DIRECTION PRINT. To THE LEFT. 

0-7 PRTRT PRINT TO THE RIGHTs 
0*8 OPN PLATEN OPEN PLATENs . 

0*9 CLOS OPEN/CLOSE CLOSE PLATENs 


Ora | 60O/E a COMPLEMENT PLATENs 


IF PRINTHEAD IS ENGAGED AGAINST 
PLATENs AN OPEN PLATEN OPERATION IS 
ALWAYS PRECEDED BY A HARDWARE INTTI@ 
ATED HEAD RETRACT, 


O*C SHLT CARRIER | MOVE CARRIER “"N® POSITIONS TO LEFT 
O“p © SHRT POSITIONING (SHLT) OR TO RIGHT (CSHRT)« “N* TS 
| 8*61T BINARY NUMBER IN OUTPUT "FTF O*. 
BUFFER IMMEDIATELY FOLLOWING SHLT OR 


SHRT¢ 
N = 0 NO MOVEMENT: 
N = 1 ONE MOVEMENT 
| { 
{ ] 
| i 
N = N NY MOVEMENT 


SHLT SETS PRINT DIRECTION TO LEFTs 
SHRT SETS PRINT DIRECTION TO RIGHT. 


170 ALARM . ALARM SOUNDS AUDIBLE ALARMs 
i“! POFF | POWER OFF. RETRACTS PRINTHEAD (IF IT HAS NOT 
BEEN RETRACTED) AND WAITS UNTIL 


Pec#F TS IN IOLE STATEs THEN CAUSES 
MACHINE TO GO ON STANDBY POWER,- 


p-. 62 


ENGG. 


RTRCT 


BKSP 


ENUND 


DSUND 


ALT 
ART 
ARL 


SKHDL | 


SKHDR 


INLT | 


INRT 


AC MOTOR OFF 


ENGAGE 


PRINTHEAD 


RETRACT 


PRINTHE sD 


HORIZONTAL 


SPACING 


ENABLE 


: UNDERLINE 


DISABLE 
UNDERLINE 


VERTICAL 
FORMS MOVEMENT 


VERTICAL 


FORMS MOVEMENT 


CARRIER. 


MOVEMENT 


RETRACTS PRINTHEAD CIF IT HAS NOT 
BEEN RETRACTED) AND WAITS UNTIL 
P=CeF ITs IN IDLE STATEs THEN TURNS 
AC MOTOR OFFas 


CLOSES PLATEN CIF £[T IS OPEN) AND 
THEN ENGAGES PRINTHEAD AGAINST THE 
PLATEN ROLLER READY FOR PRINTING? 


RETRACTS THE PRINTHEADs 


POSITIONS ONE SPACE OPPOSITE DIREC 

TION PRESENTLY SPECIFIEDe ONES NOT 

CHANGE SPECIFIED DIRECTION EXCEPT TO 
ACCOMPLISH BACKSPACEs 


MODIFIES SUBSEQUENT PRINT CHARACTERS 
CINCLUDING SPACES) BY UNDERLINING | 
THEMs THIS IS IN EFFECT UNTIL SUCH 
TIME AS A OSUND CODE IS RECEIVED. 


DISABLES UNDERLINING OF PRINT CHAR= 
ACTERS CAUSED BY ENUND CODEs HAS NO 
EFFECT ON THE UNDERSCORE CODE (5=F ds 


ADVANCE LEFT PLATTEN CALT)» RIGHT | 
PLATEN CART)» OR BOTH PLATENS CARL) 

"N® LINESs “N* IS B@=BIT BINARY NUMe 
BER IN OUTPUT "FIFO" BUFFER IMMEDL®@ 

ATELY FOLLOWING THE ADVANCE CODEs 


ADVANCE LEFT (SKHDL) OR RIGHT 
(SKHDR) PLATEN TO TOP OF FORMs IN 
PRESENT DESIGN» AOVANCES SPECIFIED 
PLATEN ONE LINEo 7 


MOVES CARRIER TO LEFT CINLT) OR 
RIGHT CINRT) BUMPER AT ESCAPE 
VELOCITY C6"/SEC)a INRT SETS PRINT 
DIRECTION TO THE RIGHTs INLT SETS 
PRINT DIRECTION TO THE LEFT. . 
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B4. B3 B2 Bl 


~~ 
wet 


Se es 


BLANK 


° 


MUST BE FOLLOWED BY A COUNT. 


1. 


NO-OP WITH DELAY OF 50-100 me.. 


P-C-D DOMESTIC CODE SET 


2. 


FIGURE 3-3. 


p-6Y 


Be PRINT CODES 


THE CODES IN ASCII STICKS 2 THROUGH 7 AND 10 THROUGH 15 ARE DE®@ 
FINED TO BE PRINT COMES« THE PRINT CODES WILL TNITIATE A PRINT 
OPERATION AND ADDRESS THE CHARACTER GENERATOR ROM WHICH DEFINES 
THE PINS IN THE PRINTHEAD THAT ARE TO BE FIRED TO FORM A PRINT 
PATTERN» AS THE HEAD TRAVELS IN THE SPECIFIED DIRECTION: 

ALL PRINT CODES EXCEPT THE SPACE CODE 2°0 WILL CLOSE THE CARRIAGE 
AND ENGAGE THE PRINTHEAD AGAINST THE PLATEN PRIOR TO THE ACTUAL 
PRINT OPERATIONs : 


NOTE THAT THE TPU MICROPROCESSOR DGES NOT canes THE PRINT 
CODES IN ANY WAY, THESF CODES WILL DIRECTLY ADDRESS THE CHARAC®@ 
TER GENERATOR ROM'Ss AND WHATEVER ARE ADDRESSED AT THOSE LOCA? 
TIONS WILL BE PRINTED: 


Cs NO“OP CODES 


THE NO@OP CODES ARE SPECIFIED ON THE CODE ASSIGNMENT ean 
(FIGURE 3©3)4 THERE ARE 2 TYPES OF NO=OP CODES: 


1s STANDARD NoOeoPS | 
070s O-Bs 1°98 AND ALL ASCIY STICKS 8 AND 9 CODES ARE RE@ 
GULAR No@OPS THAT TIME OUT WITHIN 300 MICROSECONDS AFTER: 
THEY ARE LOADED INTO THE OUTPUT BUFFER BY THE PROCESSOR. 
AFTER THIS MAXIMUM TIME DELAY» THE TPU MICROPROCESSOR IS 
READY To SERVICE THE NEXT CODE CIF ANY) IN THE OUTPUT 
BUFFERs 


2¢ NO#OPS WITH DELAY 


O°2 AND 0°3 ARE NOSOPS THAT PROVIDE A DELAY OF 100150 
MILLISECONDS BEFOKE THE TPU MICROPROCESSOR RETURNS TO 
SERVICE THE NEXT CODE CIF ANY) IN THE QUTPUT BUFFERs 


THE P©C*F IDLE STATUS BIT WILL INDICATE "BUSY" DURING THE DELAY 
WHEN ANY OF THESE NO=OPS CODES ARE PROCESSED BY THE TPU MICROPRO 
CESSORs 


p 6S” 


34036902 PecoF INITIALIZATION 


THE P*CeF CONTROL PROGRAM IN THE TPU MICROPROCESSOR WILL BE IN® © 
ITIALIZEO To THE TOLE STATE BY ANY. ONE OF THE FOLLOWING? 


As MACHINE FULL OPERATIONAL POWER IS TURNED ONs 

Be THE CONSOLE MANUAL CLEAR PUSHBUTTON IS DEPRESSEDs 

Ce HARDERROR CLEAR IS GENERATED. 

De SYSTEM CLEAR Is DEPRESSEDs 
THE INITIALIZATION WILL TURN YHE AC MOTOR ON» RETRACT THE PRINT# 
HEADs OPEN THE CARRI4GE» AND SET THE PRINT DIRECTION TO THE 
RIGHTs ANY OTHER FORMS OR CARRIER MOVEMENT MUST BE INITIATED 
PROGRAMMATICALLY: 


INITIALIZATION WILL ALSO CLEAR THE CARRIER VELOCITY ERROR FLAGs 


3636983 7 RED RIBBON 


THERE IS NO REQ RIBBON CAPABILITY AT THE PRESENT TIMEs 


3430964 AC MOTOR ON/OFF CONTROL 


THERE IS A MOTOR OFF TIMER» SUCH THAT IF THE PRINTER@CARRIER@ 
FORMS ARE IDLE CoNTINUOUSLY FOR APPROXIMATELY 13 SECONDS» THE AC 
MOTOR WILL AUTOMATICALLY TURN OFFa 


ANY CODEs INCLUDING NO*OP CODESs WILL TURN THE MOTOR BACK ONs EX= 
CEPT THE 0-05 J*is OR 1=2 CODESs 


3530945 PRINTHEAD ENGAGEMENT AND RETRACTION 


Se ena Bounen Bees aeeanDaos ena gaeaeeaa Seen 


THE PRINTHEAD IS RETRACTED BY THE FOLLOWING! 
As A RTRCT CODE 61=4)5 


Bs THE PRINTER*CARRIER*FORMS ARE IDLE FOR aA TIME PERIOD OF 
166 SECONDS. THIS TIME PERIOD IS FIELD ALTERABLE IN IN®@ 
CREMENTS OF 400 MILLISECONDS» STARTING AT A MINIMUM OF 
400 MILLISECONDS AND UP TO A MAXIMUM OF 6 SECONDS. 


pee 


3036945 PRINTHEAD ENGAGEMENT AND RETRACTION 


(CONTINUED) Sp esee®eans avansenOnsS 208 Sh eeu neuen 


Cs THE PRINTHEAD IS ALWAYS RETRACTED PRIOR To AC MOTOR OFF 
OR POWER OFF s 7 


Os AN OPEN PLATEN OPERATION IS ALWAYS PRECEDED BY A HEAD 
RETRACTION TO AVOID MECHANICAL INTERFERENCES 


THE PRINTHEAD IS ENGAGED BY THE FOLLOWING? 


‘As ANY CODE IN STICKS 2 THROUGH 7 (EXCEPT THE SPACE CODE» 
2°0)» OR ANY CODES IN STICKS 10 THROUGH 155 WILL CLOSE 
THE CARRIAGE AND ENGAGE THE PRINTHEAD AGAINST THE 
PLATENs 


Bs IF UNDERLINE HAS BEEN ENABLED BY THE ENUND CODE» A SPACE 
CODE (20) wILL CLOSE THE PLATEN AND ENGAGE THE PRINTS 
HEAD AGAINST THE PLATEN TO PRINT THE UNDERLINEs 


3430946 7 BALL PRINTER VSe PIN PRINTER 


THERE IS AN OPERATIONAL OFFFERENCE BETWEEN THE PIN PRINTER» AND 
THE BALL PRINTER? THE PIN PRINTER PRINTS “ON@THE@=FLY"s IN BETWEEN 
DETENT POSITIONSS WHEREAS» THE BALL PRINTER ESCAPES AND THEN 
PRINTS ON THE DETENT POSITION AFTER THE ESCAPEMENTs 


CONSIDER THE FOLLOWING CODE SEQUENCE? 
PRTIRT» As PRTLTs Be 
THE BALL PRINTER WILL DISPLAY THE CHARACTERS “BA IN CONTIGUOUS 


PRINT POSITIONS$ WHEREAS THE PIN PRINTERs EXECUTING THE SAME CODE 
SEQUENCE» WILL PRINT “&8* RIGHT ON TOP OF THE CHARACTER “ate 


NO ATTEMPT IS MADE IN THE PeC#F CONTROL PROGRAM TO RECONCILE THIS 
BASIC DIFFERENCES 


OT 


errs! SIGNALS FROM DOP TO CONSOLE 
(CONTINUED) . Sea®*®enn Sue e saiaag Se Su eteoue 


ALLOW ‘SELECT CALSEL/) 


ALLOWS SENSE CLOCK TO SELECT PROPER INDICATOR BANKs 


jaoreurae BANK CINDSB/» IND6B/> IND7B/) 


THE CODE ON THESE THREE. LINES DETERMINES WHICH INDICATOR BANK IS 
SELECTEDs 


36402 SIGNALS FROM CONSGLE TO ODP 


Seae*aunes S427 Et rane Fe Bee 


PRINTER» CARRIER» FORMS IDLE C(PCFID/) 


eevnenen cose sue eaeeee ansenm Scesceven 


THIS SIGNAL IS ACTIVE WHENEVER THE CONSOLE “FIFO” BUFFER IS 
EMPTY AND THE CONSOLE IS IOLE. 


piace GENERATED CLOCK COTNP) 


Console GENERATED CLOCK USED 10 SYNCHRONIZE INDICATOR DATA AND 
"BANK SELECT COMMANDS: 


“CARRIER ERROR FLAG CCERF/) 


“THIS SIGNAL TS ACTIVE WHENEVER THE CARRIER STALLS OR HAS AN OVER 
SPEED CONDITIONs THE CONSOLE “CLEAR” PUSHBUTTON MUST BE PRESSED 
TO RESET THIS STATUSs 


CONSOLE POWER OFF (CpOFF) 


are Stands WHEN ACTIVEs PREVENTS THE DOP FROM GIVING ANY Diner 
_ CONDITIONSs 
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SIGNALS FROM CONSOLE TO DDP. 


ss = —_ 


PRINTERs CARRIER» FORMS BUFFER HALF FULL CPCFBHF/) 


THIS SIGNAL GOES ACTIVE WHENEVER THE CONSOLE "FIFO" BUFFER CoNe 
TAINS 146 155 OR 16 EIGHT@=KIT WORDSs IT IS RESET. WHEN THE CON@ 
SOLE HAS EMPTIED THE BUFFER TO 14s 15% OR 16 EIGHT*BIT WORDS. 


CONSOLE READY CCORDYNOS CCRDYNC/) 


ea ee nnn eee es Salen ese a2ataneeane 


INDICATES THAT “READY” PUSHBUTTON ON CONSOKE HAS BEEN "DEPRESSED. 


KEYBOARD LINES (KBDN/) 


Sea eeseeee S288 Ge Heat vat 


“CONSISTS OF EIGHT DATA LINES FOR TRANSMITTING CHARACTERS FROM THE 


CONSOLE KEYBGARD TO THE 64*CHARACTER "FIFO" BUFFER IN THE ODPs« 


STROBE INDICATION (STROBEL) 


INFORMS ODP. THAT THE KEYBOARD DATA LINES CONTAIN A CHARACTER. 


 END@OF=PAPER SUPPLY. CENDOPS/) 


NOTIFIES DOP THAT THE LEFT OR RIGHT OR° BOTH PLATENS HAVE RUN our 


OF PAPERs cTHIS FEATURE Is ‘OPTIONAL «) : 


- PROGRAMMATIC SYSTEM POWER OFF (CCPWRO/) 


THIS SIGNALs WHEN ACTIVE, POWERS DOWN THE PROCESSOR AND CONSOLEs 


34403 | SIGNALS FROM PROCESSOR To DDP 


CLOCK HALT ¢CCGHALT)D 


a2 nam 828080 Bea bOnn ee 


THIS SIGNAL» WHEN ACTIVE, INDICATES THAT THE PROCESSOR CLOCKS 
HAVE STOPPEDs 


TOY SIGNAL CABLES 


THE SIGNAL INTERFACE BETWEEN THE CONSOLE AND THE CONSOLE DOP Is 
PROVIDED BY CABLE ASSEMBLY 2605 9790. AC POWER FOR THE CONSOLE 
TS PROVIDED. VIA CABLE ASSEMBLY 2606 22815 7 | 


Fig. D7 illustrates the layout of the console backplane as viewed from the frontplane 


B9343 LOGIC BACKPLANE 


side. 
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RACkPLAND LAYdul 


a) 


f) . 


General 


There is a series of two position switches mounted 


in the console for switching between a maintenance. 


mode and normal mode of operation. In the noxmal 


mode of operation, the console is controlled by the 


interface lines. In the maintenance mode the con- 


sole is controlled by its own keyboard. The switches, 


called MTR Switches, are listed below: 


1) NORM-MAINT 
2) PCF-IND 

3) LOAD-EXEC 
4) DIR-RPT 


5) ALPHA-NUM 


Normal Mode 
For normal mode of operation, Switch 1 should be set 
to the NORM position and Switch 5 should be set to 


the ALPHA position. 


Maintenance Mode 
1.3.1 Indicator Control 
The table below lists the switch positions 


required to exercise the indicator from the 


keyboard: 
1) MAINT 
2) IND 
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3) EXECUTE 

4) DIRECT 

5) NUMERIC 

Under these conditions, the first byte loaded 
from the keyboard will select the desired 
indicator group A, B, C, D, or S (see Table 1). 
The second byte loaded determines which lamps 
will be illuminated. A third byte will again 
select a group of indicators, while a fourth 
byte will determine the lamps illuminated. 
Two keyboard entries are required to generate 


one byte. 


PCF Control 

The table below indicates the switch positions 
required to generate PCF commands singly. 

1) MAINT 

2) PCF 

3) EXECUTE 


4) DIRECT 


-5) NUMERIC 


Under these conditions the PCF Logic will 
immediately execute commands when entered from 
the keyboard. Multiple byte commands will of 
course not be executed until the final byte is 


entered from the keyboard. 
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If Switch 5 is returned to the ALPHA Agoieion:: 
entry is from the ALPHA position of the keyboard. 
Only one key depression will be required to enter 
_a byte of data in this mode. One must know the 
codes generated by each key in this mode in order 
to effectively exercise the PCF logic. (‘The 
indicator could be exercised with Switch 5 in 

the ALPHA position also. One ‘might, C.g-, use 
this mode to check the codes being issued by 


the keyboard for various alpha keys.) 


There is another mode in which the PCF logic may 
be dynamically exercised. In this mode the 


switches are first set as shown below: 


1) MAINT 
2) PCF 

3) LOAD 
4) DIRECT 


5) (NUMERIC) (ALPHA) 


_ Thirty-one bytes of information are loaded into 
the FIFO under these conditions. No actions will 
occur until the switch settings are changed. If 
it is desired to execute the 3l-byte string once. 
only, Switch 3 will be set at this time (after 
loading 31 bytes) to the EXECUTE position and the 


commands will be immediately executed in sequence, 


pry 


eatedly execute these 


Tf it ic des? 
commands, one first sets rece 4 to REPEAT 
position, and then sets Switch 3 to EXECUTE 
position. To stop the execution under these 
conditions, Switch 4 is returned to the | 


DIRECT position while the commands are being. 


executed. 


2.0 CONSOLE HARDWARE 


2.1 Power 


2.1.1 


Supply 
A.C. Power Supply 


A.C. power is supplied to the machine through a 
5-wire power cord from the processor. The A.C. 
power path is to relay Kl via the’ 8 amp circuit 


breaker CBl. Relay Kl is controlled by the 


power control logic when enabled by the control 


power supply. When energized, Kl, will supply 
A.C. to power transformer Tl, the PCF motor, 

and the memory loader (if present). 

Control Power Supply 

The control power supply provides the voltages 
neceenaee to power the console up from full power | 
off. The voltayes and their basic functions are 


listed as follows: 


Name Function 
24V+DIN +24V D.C. for Power Control 1 and .2 


and Relay Kl. The source of 24V+DTN 
1s the processor via the I/O cable 
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’ Name ' Function 


6V+CONT Produces 5+CONT for Power 
Control Logic 


COUNT 60 HZ clock for 4 second 
delay counters. 


It should be noted that the control power 
supply is energized when processor power is 
on, the AC power cord is connected, the I/0 


cable is connected and CBl is set. 


D.C. Power Supply 


The D.C. power supply basically consists of the 


constant voltage transformer Tl, three full wave 


rectifiers, CRI-CR6, shunt capacitor filters, 


-Cl-cC6 and C8, and a series pass voltage regulator 


VRL. The supply produces +24V, +12V, +5V, and 
-12V. The following is the load rating and type 
of regulation of the voltages: 


Voltage Rating, Amperes Regulation 


+24V 9.00 | Cvt 
+12V 8.00 CVT 
+ 5V 6.33 VRL 
-12V 3.00 CvT 


The distribution of the voltages through the 


fuses is as follows: 


Fuse Voltage Function 
Fl +24V Printhead pin solenoids 
F2 +24V Carrier motor 
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age unction 
F3 +24V Forms, engage/retract solenoid 
F5 +12V Indicators, PCF logic 
F6 -12V PCF logic 
F7 +12V Source for +5 voltage regulator 


For a detailed description of the +5 voltage 
regulator, refer to an L8000 Technical Manual. 
D.C. voltage distribution is accomplished by 
a harness from J10 on the D.C. panel to J47 on 


the backplane. 


2.2 Logic Gate 

| 2.2.1 Clock Generator PWB 
A 10 MHZ crystal oscillator drives a 9316 counter 
set up as a mod 15 counter. The outputs of this 


counter are decoded to produce the following 3 usec 


clocks: 

1) cCLM/PC 
2) CLS/PC 
3) =®P 

4) PF 


CLM/CP and CLS/PC are clocks used for clocking 
various flip-flops on Power Control 1 and 2. 

The P clock is used as the basic clock of the 
printer carrier, forms logic and is sent to ne 
DDP for indicator loading synchronization. the 
PF clock is used in the indicators for loading. 


synchronization. 
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circuits for out-of-paper detection and the 


Forms Timing Unit. 


Power Control 1 PWB, 
The Power Control 1 card contains the under 
voltage sensing circuits and under voltage 
detect circuit. 
Under Voltage Sensing 
Two dual independent differential amplifier 
IC packages are used to provide 3 differential 
amplifiers required for undervoltage sensing. 
Three voltage levels are sampled to generate 


under voltage 1 (UV1). These voltages are the 


following: 
12V+10 (4+12V) 
12V-18 (-12V) 
24V+DTN (+24V) 


The breakdown under voltage levels are as follows: 


Nominal Breakdown 
+12V +10.7V 
-12V -~10.7V 


+24V +18.8V 


‘Under Voltage Detect 

The under voltage detect circuit utilizes a TTL 
monostable multivibrator I.C. to generate the 
100 millisec undervoltage detect pulse UVD. 

The UVD pulse is used to hold the console system 
initialized after a detected under voltage on 


UV1 
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Under Voltage ‘urn Off 
The under voltage turn off signal (UVTO/) is 
the logic NAND of FPF (full power FF) and 


Uvl. 


Power Control 2 PWB 
The Power Control 2 card is made up of the 
following circuits: | 

Four second Start Delay (SD/) 

Full power F.F. (FPF) 

KL control driver (K1CONT) 

Initialize F.F. 

Power on reset (POR/C) 

Hold solenoid control (HOLDSOL) 
Four Second Delay (SD/) 
The four second delay circuit will provide the 
control for holding the console initialized 
during a power up sequence. This delay allows 
the power supply voltages to stabilize ge. Chale | 
proper levels before the console can be operated. 
The time delay is determined by two 4 bit counters. 
The power on switch signal START/ will clear and 
enable the counters 6: be clocked by the 60 HZ | 
Signal, COUNT, from the soneear power supply. 
When the counter has reached a count of 256, 
it will complement. the JKF.F. on its output and 


terminate Start Delay. 


Pull Power F.F. (FPF) 

This F.F. indicates all power is on in the 
console or the power control logic is in the 
process of powering up to full power. Full 
power F.F. (FPF) can be set only by the power 
On switch. FPF will be reset synchronously 

by a detected under voltage condition (UVD) 

oe a power off command or reset asynchronously 


via UVTO/. 


Kl Control Driver (KICONT) i ‘ 
Kl control driver energizes the A.C. mains 
relay Kl during power up and full power. 

Kl is energized whenever the power on switch 
is depressed or when the FPF is set and there 
is no under oi cage Wana eien sensed (UV1/ is 


high, i.e. monitored voltages are in tolerance). 


Initialize F.F. 

The Initialize F.F. (loc. BGF7) is set and 
reset by the signal INIT/. The output of the 
F.F. is one of the sionave used to generate 
power on reset (POR/C). The signal INIT/ is 
generated on the Carrier Tachometer PWB, and 
INIT/ is generated by pudest ag the consdte 


initialize switch or by receiving a clear 
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command from the pisueseat: INIT/ will be 

active low, INIT/ will be low as long as” 

the clear command is received or the initialize 
switch is depressed. After the clear command 

is removed or the initialize switch is yaleaseds” 


INITY remains low for approximately 150 milliseconds. 


Power on Reset (POR/C) 
This is the console reset signal and it is 
generated during power up, under voltage detect, - 


console initialize (or clear) and power down. 


Hold Solenoid Control (HOLDSOL) 

This signal is logically equivalent to POR/C 
and is used to prevent damage to the carrier 
hold solenoid clapper mechanism in the event 
of power loss or console initialization waite 


the carrier is moving. 


Interface PWB's 
Interface between console and processor DDP 
is performed by the Driver/Receiver/Terminator 


(IFC1) and M2 Standard (IFC2) PWB's. 


Driver/Receiver/Terminator (IFC1) PWB 
This card contains the termination resistors 


for the input data lines, 2 DTL hex inverter 


~~ 
a) 
we 


I.C.'s for buffering the input data, pull-up 
resistors for the output data lines, two RC 
filters for the Direct-Repeat MIR switch, and 
a two resistor termination for the driver of 


the P clock on the Clock Generator PWB. 


M2 Standard (IFC2) PWB 
This card contains the I/O cable drivers for 


the keyboard data lines, KBDn/, the keyboard 


Status lines, The drivers are open collector 


TTL 2-Input NAND gates. 


Interface Signals, Console Input 
The following tzwble lists the se interface 
lines and their Aue uions 


Name Function 


| ansetacne fe Daihen ttianel eiiee eaten 


24V+DIN +24V control voltage 


PCFIDn/ Printer, carricr, forms or indicator 


input data, 8 lines, active low 


LPCFB/ Load printer, carrier, forms paseo 
active low 


CLEAR Clear (initialize) console, causes 
POR/C to be generated | 
INDnB/ Indicator bank select data, 3 lines, 


active low 


ALSEL/ Sclect indicator bank strobe, active | 


low, synchronous with DTNP 


ALIND/ Load indicator data strobe, active 
low, synchronous with DTNP 


Interface Signals, Console Output 
The following table lists the output interface 


Signals and their function: 


Name Function 

KBDn/ Keyboard data, 8 lines, active 
low 

STROBEI/ Keyboard data strobe, active 


low, inhibited when console is 
in maintenance mode 


PCFBHF/ Printer, carrier, forms buffer 
half full, active low, wired 
OR'ed with the power on reset 
Signal so that console will 
indicate that it is not ready 
to accept data during initialize 
or clearing. 


PCFID/ Printer, carrier, forms idle, 
active low 

CERF/ Carrier error, active low 

DTNP Clock for synchronizing loading. 
of indicators, 3 usec period 

CPOFF Console power off 

ENDOPS/ End of paper, active low — 

CCRDYNC/ Console ready switch normally 


closed contact 


CCRDYNO Console ready switch normally 
open contact 


Print Buffer PWB 


The Print Buffer card contains a 32 byte data 
buffer, data multiplexing, and indicator strobes 


for maintenance mode operation of the indicators. 
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Data Buffer 

The data buffer is a 32 x 8 FIFO asynchronous 
buffer with a half-full flag and it is operated 
in a parallel~in, parallel-out mode. The > 

output of the FIFO is buffered by 8 exclusive-or 
yates and gous to the PCF logic on the signal 
lines OBDIC-OBD8C. The output extend line, OEX, 
is high when data is present in the FIFO and is 
gated with signals from the MTR Switches. The 
resulting signal, OEXTC, goes to the PCF logic 

to indicate that data is present, but is forced 
low in the load ae Weananee mode so that data 

may be loaded into the FIFO without being dumped 
by the PCF logic. The FIFO data is loaded by 

the signal load print buffer, LPB. This signal 
comes from ene processor in normal mode operation, 
from the keyboard in direct maintenance mode 
operation and froin the output dump signal, ODC/XC, 
in repeat maintenance mode operation. LPB is” | 
generated froin these sources on the M2 Standard 


(Gate 1) and M2 Standard (Gate 2) PWB's, 


Data Multiplexer 

Four quad 2 input multiplexers I.C.'s are 

connected to form an 8 bit, 3 input multiplexer 

for routing data to the FIFO and to the indicators. 
The three inputs for the multiplexer are data lines 


from the processor, PCFIDn, which are selected 


pot 


during normai mode operation, data lines from 
the keyboard, IBDnC, which are selected during 
direct maintenance mode and data lines from 
the FIFO output, OBCnC, which are selected 


during repeat maintenance mode operation. 


Indicator Strobes 

In indicator maintenance mode operation, a 
keyboard strobe, NTS, is used to clock a 

JK F.F. which is wired to complement on 

each clock pulse. The clock is gated with 

the outputs of the F.F. to provide two strobes, 
IOCAC/ and LDIND/, which alternately pulse 
with each keyboard strobe. IOCAC/ is the 
indicator bank select strobe and LDIND/ is 


the indicator load strobe. 


M2 Standard (Gate 1), M2 Standard (Gate 2), 
and Ml Standard (Gate 3) PWB's | 
The functions performed by these PWB's fall 
into the following categories: signal 
inversion for obtaining the correct logic 
level between the interface, keyboard ana 
PCF logic, illumination of indicator D8 by 
the signal CGHALT/ and mode onion of the 
console. Circuitry in the latter category 


include load print buffer strobe (LPB), 


(fp 8S 


indicator bank select strobe (IOCAC), 
indicator load strobe (LDIND), and indicator 
bank select data (NINDnB/). Refer to 


Figures 2 and 3 for more detail. 


These cards each contain 4 DTL t.C.'s which 

are hex inverters, quad 2 input NAND gates, 

or triple 3-input NAND gates. The outputs 

of each I.C. and all gate inputs on the card 
except one are brought out to the backplane 
edge connector. 

Note: These three cards bee not interchangeable 


With another. 


Indicator Storage & Control (1). and (2) PWB's 
Indicator Storage and Control (1) controls the 

A, C, and Special indicators (20 indicators) and 
Indicator Storage and Control (2) controls the 

B and D indicators (16 indicators). Each card 

is identicsl and may be interchanged. Each con- 
tains 22 F.F.'s: 20 for storing which ineeektes 

is to be illuminated and 2 F.F.'s for storing 
which indicator bank has been selected for loading 
data. The following table lists the Signals sad 


their functions for these cards, 
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Name Function 


_ 


Mod II Indicator Driver PWB's 


pn/c Indicator ee 8 lines 

NINDnB/ Indicator bank select data, 
3 lines 

TOCAC Strobe for bank select data 

LDIND Strobe for loading indicator data, 
must be high coincident with clock PF © 

PF Clock for synchronization | 

POR/C © Asynchronous clear (sets all F.F.'s | 
on card) | 

TAnF/ A bank outputs, 8 lines 

IBnF/ B bank outputs, 8 lines 

IcnF/ C bank outputs, 8 lines 

IDnF/ D bank outputs, 8 lines 

ITYF/ Alpha indicator output 

IRYF/ Ready indicator output © 

ITERDIN/ Error indicator output 

INUF/ Numeric indicator output 


The console has two of these cards for driving 


the indicators with data from the Indicator 


Storage and Control cards. 


Each card has 20 


sets of a DTL inverter driving a 2N708 transistor 


which sinks the indicator bulb current. 


‘The 


inputs are active low to illuminate an indicator. 


The driver cards are identical and may be inter- 


changed. 


(2.3 Machine Wiring 
“the B9343-60 CPS Console differs significantly 
from the L9000 machines in its wiring harnesses. 
The B9343-60 CPS uses "point-to-point" wiring 
harnesses, that is each harness generally has only 
two connectors, instead of more complex harnesses 
with several connectors. Refer to the system and 


basic machine wiring schematics for more detail. 
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TABLE 1 


INDICATOR SELECTION 


Select Byte 
(Numeric KBD Entry) 
7-7 
6-6 
5-5 
4-4 
343 


Indicator Group 


oS Selected _ 
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